ABSTRACT
Introduction
Resection of liver metastases from gynecological cancer (LMGC) is a debatable topic. As there are no clear guidelines or randomized trials performed, it was decided to perform this review. A bibliographical search in was carried out in Pubmed using the words: "liver metastasis gynecological cancers" in the period 1990-2011. We found 166 articles, but only 12 were related to the topic. Others searches performed using any kind of cancer (ovary, granulosa cell tumor, cervical...) did not improve the results. Another 12 articles were found on studying the references in the first 12 articles, finally having found 24 articles related to the topic. We also reviewed the most relevant series on liver metastases of non-colorectal, nonneuroendocrine origin that included LMGC. The reviewed data are discussed in this article.
In recent years, technical improvements in liver resection and perioperative management have led to a dramatic decrease in morbidity and mortality associated with these procedures [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . Resection of liver metastases (LM) of colorectal cancer and neuroendocrine tumors is currently the treatment of choice when technically feasible, with 5 years survival ranging from 35% -61% [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [12] [13] [14] .
However, liver resection in patients with non-colorectal non-neuroendocrine liver metastases, which include patients with LMGC, is still a not fully accepted indication in within the medical community despite the results obtained in published series with a median survival at 5 years of 35% [3, [5] [6] [7] [8] [9] 12, 15] . The number of patients undergoing resection of LMGC is very small [3, [5] [6] [7] [8] [9] 15] . It has been estimated that LMGC are less than 1% of the total LM resected [10] . The low number of LMGC resections is probably due to the lack of defined criteria indicating which patients should be operated on, and the doubt whether a local treatment is useful in a disseminated disease [1, 5, 7, 10, 15, 16] . Moreover, there are no randomized trials comparing chemotherapy alone with LMGC surgical resection [5, 17] 
LMGC
The limited data in the literature on LMGC liver resections are found in two types of articles: LM series on nonneuroendocrine colorectal tumors (NNNC) that include many different LM types of tumors, among them LMGC [3, [6] [7] [8] 15] , and a very small number of articles devoted exclusively to LMGC [5, 16] .
Among the series of NNNC LM ( [8] . All series on LM NNNC emphasize that liver resection in these patients should be seen as an integral part of cancer treatment (chemotherapy, radiotherapy and surgery) [2, 6, 8] . Chemotherapy is used on almost 100% of patients with LMGC during the pre-or post-operative period [5, 17, 20] . The main problem in evaluating these papers is that their main objective was to estimate the outcome of resection of LM NNNC globally, not just LMGC, so that information that can be obtained is low [3, [6] [7] [8] 15] . Published series devoted exclusively to LMGC resection are scarce, and we can divide into those about all kinds of LMGC [1, 5] , and those dedicated to a specific tumor. Among the series on LMGC, Chi published a series of 12 patients in 1997 that included 7 LM OC, 2 from cervical cancer, 2 from endometrial cancer, and one from fallopian tube [5] . LM was unique in 92% of the cases. All LMGC were metachronous and were diagnosed with an average of 32 months disease-free period. Sixtyfour percent had resectable extrahepatic disease that was resected in combination with liver surgery. Seventy-five percent of hepatectomies performed were major liver resections. The morbidity was 8%. The median survival obtained was 27 months [5] . Seventy-five percent of patients had recurrence of the disease, but only 22% were liver recurrences. Chi et al. were unable to obtain clear prognostic factors that indicated which patients would benefit from resection of LMGC. Unique LM, a prolonged disease-free period, and the absence of extrahepatic disease appear to be associated with a better prognosis [5] .
In the second group of articles devoted to a specific LM tumor, we highlight these series.
LM from Ovarian Cancer
The presence of an OC LM with no other single or multiple foci of disease is very uncommon [12, 17] . In this situation, hepatic resection can potentially provide an improvement in survival time [2, 4, 14, 21] . But LM usually occurs concomitantly with extrahepatic disease (peritoneal and/or other locations). This clinical situation is not considered an absolute contraindication for liver resection, but creates more reluctance to perform liver surgery [5, 22] .
A percentage of patients with OC debut with advanced stages (III or IV) [4, 11, 16, 19, 23] , which are associated with a poor prognosis [16] . A combined treatment of primary debulking surgery and chemotherapy may be able to obtain a complete clinical response, but recurrence is common [4, 12, 14, 21] . A second debulking surgery as treatment for tumor recurrence also obtains therapeutic benefits, but is not recommended if the disease-free period is less than 12 months [2, 4, 12, 14, 21, 23] . It has also been shown that in patients without complete cytoreduction, but with residual disease less than 5 cm a survival of 30 months is achieved [24] . A high percentage of patients where the second cytoreduction is indicated, will have an LM, but in this second surgical procedure, liver resection is performed in only in 0% -9% of patients, demonstrating a clear reluctance for hepatectomy in patients with recurrent OC. There is no scientific evidence to show that the presence of LM implies a worse prognosis in patients with stage IV [2, 4, 12, 21] . Moreover, patients with perihepatic and intraperitoneal implants in which an optimal debulking surgery (residual disease < 1 cm) could be performed, a better survival is obtained compared with those that cannot be surgically treated (survival 50 months vs 7 months) [10, 11, 16, 23, 25] .
When a patient dies of OC disease progression, in 50% of the cases metastatic liver disease is found at autopsy [5, 12, 16, 23, 26] . This suggests that liver resection should have a more important role as part of the treatment of patients with recurrent OC [16] .
The OC can produce liver metastases in two ways. The most frequent and rapid spread is due to exfoliated cells that are implanted into the surface of the abdominal organs, which correspond to liver implants on the Glisson capsule [4, 10, 11, 17] . The second track, more rare, is the blood stream, causing parenchymal LM, and is the main subject of this review [4, 11, 17] . The rate of this type of LM caused by the OC is lower than that caused by other malignancies, such as colon cancer [27] . The LM of epithelial OC is less frequent than OC LM stromal or germ cell LM [10] . In addition to the routes of spread are different, and the therapeutic approach is different, hence it is important to distinguish between parenchymal perihepatic metastases or implants on the liver surface with varying degrees of infiltration of the liver parenchyma [23, 25] .
Several histological variants of OC LM have been operated on: adenocarcinoma, papillary serous carcinoma, endometrioid carcinoma, clear cell carcinoma, granulosa cell mixed Mullerian tumor [4, 5, 11, 21, 23, 27] . Any author could show survival after LM resection and the various histologic types, probably because the small sample size of the series [2] .
The diagnosis of OC LM is often obtained using Computed Tomography (CT). The two more commons types of LM OC are well-defined cystic lesions or solid masses [10] . In the CT, it is important to distinguish between perihepatic implants, with or without infiltration of the liver parenchyma, and parenchymal LM [28] . Ninety percent of the implants did not show parenchymal infiltration, but it is important to know this information before surgery, as that patients with parenchymal infiltration require a liver resection [11, 28] . The increase in CA125 is also useful in the diagnosis of LM [10, 17] The role of Positron Emission Tomography (PET) is not fully defined, but probably PET-CT will be consolidated as an important test in the staging of patients with LM OC, especially to rule out metastatic extrahepatic foci.
The OC patients with LM have frequently received multiple lines of chemotherapy and several surgeries (primary debulking...) prior to considering liver resection [21, 23] . The clinical scenarios are varied depending on whether the disease is synchronous or metachronous, if there is peritoneal disease that requires cytoreduction, or has already been done, according to the type of hepatectomy (minor or major), and the number and location of LM [16, 22, 23] .
The published series on metachronous LM OC ( Table  2 ) consist of a small number of patients, between 8 and 26. The average age ranges between 51 to 62 years. The disease-free period prior to the hepatectomy was between 29 to 48 months. Sixty-five percent are single lesions. In 37.5% -90% hepatectomy was associated with resection of extrahepatic disease in other sites. The size is varied, measuring 1 to 18 cm. The margin of liver resection was R0 in 50% to 100%. Morbidity ranges from 0% to 21% with a mortality of 0%. The recurrence rate was 50 to 80%. Average actuarial survival was 26 -62 months [2, 4, 11, 14, 21] .
Most of the authors suggest that liver resection, when extrahepatic disease is present, should be able to acquire a complete resection or at least optimal (<1 cm) of the liver and existing extrahepatic disease (4). In the published cases, some type of debulking surgery or resection of adjacent organs to the liver with hepatectomy was most often performed [5, 14] .
The combination of major hepatectomy and debulking has been performed, but this increases the morbidity [10, 16, 22] . A hepatectomy in the cytoreduction interval is not accepted by all authors [16, 23] . Patients with diffuse liver and aggressive involvement do not benefit from liver resection [4] . There is no indication on what to do in those with significant liver, but limited peritoneal, disease [4] .
Only a few prognostic factors have been found in the published series, and they vary between series [2, 4, 14] . Abood et al. observed that LM larger than 5 cm had a longer survival. They postulated a possible statistical bias. A negative resection margin in liver resection and absence of extrahepatic disease has also been postulated as important prognostic factor [2, 21] . Loizzi et al., in their series of 29 patients treated with chemotherapy suggested that, mainly the tumor cell type, performance status, number of liver lesions, the presence of other sites besides the liver, and treatment with platinum-based chemotherapy were prognostic factors [17] . The patients that benefit from liver resection [2, 4, 12, 17, 21] are those in good clinical condition and have a favorable tumor biology: stable disease, disease limited to the liver or extrahepatic resectable, slow-growing tumors, long disease-free period (>12 months) [4, 12] . Neither the number of LM or patient age should be considered absolute contraindications for liver resection [12] . The absence of control groups in published series also do not lets us know the real benefit of surgery for LM of OC [4] .
Radiofrequency ablation or cryoablation for treatment of a single LM from OC may be useful as an alternative to resection, although it has very rarely been used [12, 23, 27] . Its use in combination with hepatectomy may allow the indications for surgery to be extended, treating more LM, especially in patients requiring major hepatectomy and cytoreductive surgery [23] .
Other LMGC Different from OC LM
 CERVICAL CANCER: LM from cervical cancer are rare (1.2% -2.2%) [12] . Kim et al., in a series of 1665 cervical carcinomas, found that only 1.2% developed LM, and only in 1 case was there an isolated LM without extrahepatic metastatic foci [29] . The LM autopsy rate is higher 15.8% -27.4% [12] . The average time of LM diagnosis is 39 months. The survival of untreated patients with LM is 10 months, and 0% at 2 years. Favorable prognostic factors are, the absence of extrahepatic disease, pelvic disease control, disease-free interval of more than 2 years, unilobar disease, and the use of chemotherapy [12] . Neither size nor the number of lesions influences the prognosis. The existence of extrahepatic disease is not an absolute contraindication for surgery [12] . The small number of patients is unable to define which patients actually benefit from resection of cervical cancer LM.  ENDOMETRIAL CANCER: The number of resected LM published is very small. None of the conclusions obtained can be scientifically valid [12] .  OVARIAN TERATOMA: The rate of LM involvement in ovarian teratoma is 28% [30] . They are usually metastatic deposits in the liver surface, although they can coexist with perihepatic LM and solid intrahepatic lesions. The resection is recommended if the size of perihepatic deposits is less than 15 cm [30].  OVARIAN GRANULOSA CELL TUMORS: They have a low incidence (5% -6%) of LM [26, 31] . They are usually multifocal with extensive liver parenchyma involvement [31] .  UTERINE SARCOMA: In a series of 66 LM of sarcomas from different locations, 3 were located in the uterus [32] . In this series, it states that the LM from sarcoma are not usually responsive to chemotherapy or chemoembolization, so the surgery free margin should be considered the best therapeutic option [32] .
Conclusion
True LMGC, not peritoneal implants in the liver, usually appear in patients with disseminated disease, therefore liver resection is uncommon. In some patients with only liver disease or resectable limited extrahepatic disease, liver resection is a safe alternative and improves the oncological results. It is necessary the decision should be tailored for each patient.
